Leak Detection Required Emissions

ontek Co e Emission Source Type Calculation Approach {i.e.IR) Calculated/Reported Data Colfection/Programming Requirements Other Emissions Equation onte anges/Additio
. : i . e ; B,*T (Volume of gas at std conditions)
o f s m;, . D‘ : . ’ e Vo(l:umetnc natural gas and Annual average Mole % from continuous|
nematic evice is { i et ol i i i : i
mati ! ig t &od Device |- mir data & analysis (analyzer or . rotrequied CO,/CH, (Volumetric and Mass)| - Annual Minutes Verted (In operatior; through analyzer or quarterly analysis EeBeT E, =E.,*M, (Volume of COs or CH, at sid. conditions)
Venting sampling) . e ; . - reporting period) : . T
L . Total Mass CO.e Manufacturer's bieed rate
- g : : Mass,, = Eg; * Density * GWP * 10 (CO.e mass of CO. or CHy)
pnewﬁa&f,_;we,eedge;;ce* S . Mass CO./CH, o . Emissiénfacxonjs‘p;évide_d in Tabiés‘ , e
. Veming . |  Gefaultemissionfactors . nolrequired . . ‘Device Count and GHG Concentration . S W W3andWd4 1 Mass=Count*EF "GHG Conc*Conv?24*365
T o . Total Mass CO.e s e - {Popuiationfactors) - - - | . . . @ @ @
- . e : : Volumetrib naturaf gas and Sy ’ !\lt!an%fa(ctturer's': missioni'per volme 3f : : . : : Fen=Fu "V (Volume of gas at std. canditions)
, . . o : ) L iquid (at specific operating pressure : :
Pneumatic Plrmp Venting | data & enalysis (analyzeror | & 1 ey COR/CH, (Volumetric and Mass) Annual Volume of Liquid Pumped ~ E=F*V ~ By =Ess “M, (Volume of CO; or CH, at std. conditions)
e T sampling) e (must be logged per-individual pump) .
: i . e “Total Mass GO ; B Annual average Mole % from continuous
} 2z analyzer or quarterly analysis : ; Mass,, = E; * Density * GWP " 10° (CO.e mass of CO, or CH.)
: : : : Eapoz = (Vg %Vol,} - (Vo *%Vol;)  (Volume of CO.at ambient conditions)
e L - : o , Volurmetric CO5 Metered Natural Gas Fiow.and ;
Acid G as Removal Ve m's -} mass balance & analysis {analyzert. - “.:Percent CO; {infout) Annual average Mole % from continuous

i (VY Vot Y : . Eot = (Eapop * (480 + T) * Pa)/‘"4éo + T,) * P} {Volume of CO- at std. conditions)
or sampling) Total Mass COza ; . analyzer or quarterly analysis E=(v A'Vél’) vz /"VO’Z) o1 ™ {Eacoz T (480 + To) A 2 ") R !
b i s Ambient temperatures and pressures :

Mass,; = E;, * Density * GWP * 107 ({CO.e mass of CO4)

- Dehy Vent Stacks.

- ’ ’ - - Volumetric and Mass COo/CH, e

 (without vapor recovery or - Simulation - Glycale - S . o GlyCalg

thermatcontrol) 0 1 b e S Total Mass CO2e e
)| =

METHOD 1:
N Ean=TYFR  (Volume of gas at ambient conditions)
; ‘Annual Hours Verited - ; : S S : :
and Tubing Dizameter/Well-field Specific Emission : : : : y Egn = (Eup * (480 + T,) * PY({460 + T,) *P,) (Volume of gas at std. conditions}
) Factor i : :
i 5 S 3 B o= B \ i N ¢ otd 3
- o ; - Volumetric natural gas and Ambient temperag.l;es and pressures Methad:1: Can use stats as long as in : : Bss=Ee *M,  (Volume of CO. or CH, at std. conditions)
/el Venting for Linuic s i : : : : : S same field and tubing size g E=T"FR. .
: W ! Un;gg;;’rg quusds : Measuremtzr;tszzl 2’;3:{:}5 {analyzer - : COg/QH,? {Volumetric anq Mass) WE”SF’e%ﬁC.Ca';‘.“a""i“ ;ncmq,ng, : Salogh : : : “BR : : ’ Mass,, = E,, * Density * GWP * 10° (COze mass of COj)
R = ot Mg GO B8ing diameter : Annuai average Mole % from contintious E=[ (0.37x10%) * CD**WD:* SP.*V) + (SFR * HR)]
8" : : Well.depth i i : S : : Hi METHOD 2:
g “Shutin pressi; et analyzeror quarterly analysis : ; : D 2: ) .
“Vent Log : : : ; R E..=[ (0.37x10) * CD? * WD * SP * V)] + {SFR *HR) {Volume of gas at standard canditions)
Sales flow rate . : ; : : :
Hours of unloading S : i : . L Eqi1=Es, "My (Volume of CO, or CHy at standard conditions)
Mass,; = E,,* Density * GWP “ 107 (CO,e mass of CO,or CHy)
Esn=T*FR  {Volume of gas at ambient conditions;
- Gas Well Venting for : _ , Volumetric natural gas and Annual Hours-Vented and Venting Flow Rate : : : Ean ™ (B, * {480 + To) * Po((460 + T,) “ B} (Volume of gas at std. conditions)
 Unconventional: Measurement & analysis (analyzer { COJCH, (Volumetric and Mass) 3 E Arnual average Mole % from continuols E=TFR
. Completions/Warkovers. - or sampling) : = = analyzer.or quarterly analysis Bk Ey =E..*M, {Volume of GO, or CH, at std. conditions)
: : o : Total Mass CO,e Gk Ambient temperatyres and pressures ) ' :
: Mass,; = Eq, * Density * GWP * 107 (CO.e mass of CO,)
o : s E..=V*T {Volume of gas at ambient conditions)
o : : Volumetric natursl gas‘and : Daily Gas Production Rate (cfm) y B . Py iti
; Wi ; ; : : - : S : it on = {Eop ¥ (480 + T,) * P ({460 + T,) * Py lume of gas at std. condition
Ges Vel Vgnhng for | Measurement & analysis. (analyzer|: CO/CH; (Volumetric and Mass) and’Annual Hours Vented S Annual average Mols % from continuous : Boa® (Ban ™t Te) " Po((460 + To) " Py) {Volume of gas at std. conditions)
Conventional . or sampling) . ) e ; s : ! : {0 E=V*T

' ompiétidhywnrkovers = el Mas‘s'CO o E S ; analyzer or guarterly analysis. Esy =Es "M (Volume of CO, or CHy at std. conditions)
. : . S = Ambient temperatires and pressures :

Mass,; = E, * Density * GWP * 107 {CCse mass of COy)

Blowdown vent stacks are e L : oy
nat currently listed in Blowdown Vent-Stacks Galeulation
Natural Gas Production. : :

' 7 EePTak

Siqrége}‘anks‘ o ',Simulétio'h:-';E&P:Tank - ‘L .

{adiusted for vapor fecovery for berficial use)

: E.,=GOR*FR*D (Volums of gas at ambient conditions}
= B : . Volumetric natural gas and : L GOR : " .
: PO N i il y S : Een = (Eop ¥ (460 + T * P{460 + T} * P {Volume of gas at std. conditions
~ Well Testing Venting | Caloulation & analysis (analyzer or|. COICH, {Volumetric and Mass) ... BPD Flow Rate’ . Annual average Mole % from Gontinuous ceoniin sa ™ (Ban o TP PP g )
. sampling) f analyzer or quarterly analysis - el Eq =B, "M (Voiume of CO, or CH, at std. conditions)
Total Mass COxe S . J
v SEIR Ambient temperatures and pressLyes
Mass,; = Eq; * Density * GWP * 10° {COue mass of CO)
: : Ean = GOR*V  (Volume of gas at ambient conditions)
: i 'Volumetric natural gas and .- :.GOR : : , i v g "
S i ot 5 ) - : " i : Egq= (Eopn * (460 + T,) * P,Y((460 + T.} * P} {Volume of gas at std. conditions)
. Associated Gas Venting Calculation & analysis (analyzer or, | COAICH, (Volumetric ?nd Mass) Barels per Year Produced Oil Annual average Mole % from continuous E=GOR*V ! ' )

samphng}

analyzer or.quarterly analysis E. =E.n *M, (Vohime of CO. or GH, at std, conditions)

T N N '
‘otal Mass.CO-e Ambient temperaiures and-pressures

Mass,, = E,; * Density " GWP * 10 {CQe mass of COy)




Flare Stacks

(Also used for flared emissions

from dehy vent stacks, storage
tanks, well testing, associated
gas ventmg, and degassmg

vent org)

Caleulation & analysis (analyzer or, ' -

sampling)

‘Cyeriirimg"al‘,goxﬁpre‘ssor' Wet

Measurement & analysis (analyzer|

Volumetric natural gas and
CO,/CH, (Volumetric and Mass}

Totat Mass CO,e.

N,Q Emissicns

‘Dependent Nzo ca!culated usmg emlssron factors

Ambient temperatures and pressures for gasﬂares Table W-8 G

E {uncombust) =V.*(1-n) "X
E(combusted) = 3 n*V*Y*R
E(total) = E{(uncombust) + E{combusted)

E.; {uncambusted} =V,
o(combusted) =¥ n*V, Y, "R
otal) = E, {uncombusted) + E, (combus ed)

E

Mass,, = By,

50 = (Baj " (480 + Ty) *PH((460 + Ty} * Py

(T

{Volume of GHG; at std. conditions)

*Density * GWP * 107 {CO,g mass of CO,)

- I'Volumetric CO,/CH, (Volumetric

and Mass)

Measured Gas Flow to Vent

Annual-average Mole % frem continuous

E,,= MT “T*M,* {1 -B)

; B 2 : i i SMT*T*M*{1- Ee, = (Ey; * (460 + T5) * P(480 + T3 * Pe)  (Volume of GHG; at std. conditions)
Seal Degassing Vents | or sampling) S VRl Oper?“m;a‘ t”.?a log . “analyzer or quarterly analysis E=MT T M {(1-8) += (Ear ™ )7 P R
T £ . Total Mass CO.e operating log (x' apphf:a e} ; ) .
: = % Used for ftiel gas {if applicabie} Mass,, = Eq; * Density * GWP * 107 (CO.e mass of CO;)
- X . : - : Eas = MT *T "M,
: Volumetric COL/CH; (Volumetric Meagu' edt,‘ias ;Ft!°w to Vet No deminimus HP ’
: , ; erational time :
Rec’PrO;Zté;i Cc\),mpressor Rod Measurement & anajysm {analyzer - *Unceriain about ) ’ and Mass) P OR 9 : : E=MT*T*M"*(1-B) £, * (480 + T} *P({480 + T,y * P} (Volume of GHG; at std. conditions)
e} enting of sampling) compressors for production | ; Annual Leak Detection via O pt:cal Monitoring and Annual average Mole % from continuous :
submitted guestion to EPA. Total Mass CO.e M 1orng i analyzer or quarterly analysis i n “ - . qnT co
Do notbelieve this will be easurement for Leakers E Mass,, = E,, * Density * GWP * 10™ (CO,e mass of CO,)
: : B i S et Annual hours of operation. Emissions caiculated for S i
: : § . > factors provided in Tables W-1
Popuiatzgn e;néseaon factorts~ : . Volumetric COZ/CH, (Volumetric| . pneumatic low blsed davice venting, gathering Emission thr;:;h W_7‘n fos Wet) E., = Count * EF *GHG, * T {Volume of CO,, or CH, at std. conditions)
i tectio - A-under-cortain- ' ; ) ”
optl al fea) ' n-no! Measurement and Ma;s) - pxpelme fugmves coal bed m‘estgzr:: mu:;slse v;ater {Population factors) E=Count” EF*GHG*T

Analysis 272

clesumstances

fdial Mass COxe

65, pressure rehef valves.

. compressor start aas vents. pumps. flanaes, and

Mass,; = E,, * Density * GWP *10°

{CO,e mass of CO, or CHy)

Concentration of GHG;

Hydrocarbon (HC§ L'qud - . e : : Quarierly Sampi j to Determine Retenfion of COint - I
D.ﬁolved 002 L .-Analysis Total Mas’s‘COZe 3 WCligtids Massgcan = Sy * Vi
Analysis Total Mass COze ,Quarterly samphng o deieﬂmene retel 1t|brj‘of €0, in e Massgcor = Spw *Vow
. ' : . p_roduce water o e o e i
o 2 Ay i S e e T ey
cz;::;:ff é’,’,’,?;:,";ns Measefemem or Ogeratmg i & ‘ TO@ Mass 0’09.6’ Annual Queantity of Fuel Combusted. . . SubpartC, Tier 1- Default values - SubpartC,

;COZ Captured and Transferred
- Difsite - i

. Messutement

. Metgrgd Quanuty of cozTransferred (recorded

Subpart PP Methodology




Amaricn
Erphuredon & Praductior
Casaedl

Hand Delivery

MEMORANDUM

TO: Administrator Cass R. Sunstein
White House Olffice of Information and
Regulatory Affairs

FROM: Grover R. Campbell
Chairman, Air Subcommittee

DATE: September 29, 2010

RE: EPA's Mandatory Greenhouse Gas Reporting
Rule, Subpart W

The American Exploration & Production Council ("AXPC") thanks you for the opportunity to
meet with you and your staff at the Office of Information and Regulatory Affairs on September
29, 2010, to discuss elements of EPA's proposed Mandatory Greenhouse Gas Reporting Rule.

Subpart W of EPA's proposed rule addresses GHG emissions from petroleum and natural gas
systems.l AXPC is a national trade association representing 25 of the largest United States
independent natural gas and crude traded corporations. AXPC members are leaders in
developing and applying technology necessary to explore for and extract oil and gas onshore and
offshore, including in deep water and from unconventional reservoirs. AXPC's members are
among the most active in drilling natural gas and oil exploration and development wells in the
United States, accounting for nearly one quarter of all wells drilled.

AXPC would like to highlight three points concerning the proposed Subpart W:
1. Substantially the same GHG inventory accuracy can be achieved at much less cost.
2. A tiered system covering upstream production would be practical and effective.

3. Emissions from portable equipment can be exempted without impairing the
inventory.

' 75 Fed. Reg. 18,608 (Apr. 12, 2010).
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Subpart W Imposes Disproportionate Compliance Costs with Minimal Added Accuracy.

The natural gas sector, a minor contributor to the national GHG inventory, should not be
required to incur admittedly disproportionate costs to measure small-scale emissions across
hundreds of thousands of individual sources.

EPA's cost estimates for proposed Subpart W are unreasonably low. AXPC and industry
associations have prepared detailed analysis showing costs more than sixty (60) times
EPA's estimates.”

Even using EPA's estimates, and even though GHG emissions from Subpart W sources
are a very small part of the national GHG inventory, Subpart W sources bear a
disproportionate burden — $41,000 per covered entity versus $13,000 per entity cost
under the GHG Inventory Rule as a whole.

Subpart W covers only 1.4% of nationwide GHG emissions yet would apply to 500,000-
750,000 sources in the natural gas sector.

Graduated Requirements Are Needed for Upstream Production Sites.

To strike the appropriate balance® between data accuracy and cost, the rule should use a tiered
Structure that avoids imposing undue costs on the smallest sources.

Exempt individual well sites with de minimis GHG emissions: individual well sites
producing <60 MSCFD natural gas and <5 BOPD condensate, and oil stripper wells
producing <10 BOPD. These sources are numerous but typically contribute less than
1,000 tpy GHGs to the national inventory.

Allow individual well sites with <3,000 tpy GHG to calculate and report emissions based
on the API Compendium, rather than direct measurement. The Compendium is regularly
updated and peer reviewed by government agencies and NGOs, and it aids data
comparability in the sector.

Require more rigorous calculations for individual well sites with projected emissions
>3,000 tpy GHG, but with much less direct measurement mandates than proposed. The
direct measurement mandates drive the cost burden skywards.

2 AXPC members Chesapeake Energy Corporation and El Paso Production Company individually submitted
analyses to EPA on June 11, 2010 as part of the public comment process on proposed Subpart W. Chesapeake's
analysis was submitted as Confidential Business Information. »

* EPA has expressed its desire to maintain "an appropriate balance [in the GHG Inventory Rule] between data
accuracy and cost." 74 Fed. Reg. 56,260, 56,280 (Oct. 30, 2009).



Page 3

Nradean
%r;lm‘aﬂasn & Peaductiar
Cogntl]

Emissions From Non-Stationary, Portable Equipment Should Be Exempted.

Subpart W should be made consistent with other parts of the GHG Inventory Rule that exempt
portable equipment, especially given the minor emissions involved and the limited data that
natural gas producers have for equipment owned and operated by third parties.

The GHG Inventory Rule does not require reporting of emissions from comparable
sources, like residential, commercial or roadway construction, and Subpart C exempts
portable equipment, emergency generators, and emergency equipment.

Natural gas producers generally do not control the operation of third-party equlpment and
do not perform or schedule maintenance.

Contract service companies typically own this equipment and control the operational data
needed to calculate GHG emissions accurately.

Most portable equipment is fired by diesel fuel, and these emissions will already be
reported by petroleum product suppliers under Subpart MM.

Natural Gas Star data allow a reasonable estimate of GHG emissions from this
equipment. Those emissions estimates can be used with known well drilling and
completion data to provide a reasonable emission estimate from these sources.

In conclusion, AXPC appreciates the opportunity to highlight for you the foregoing concerns and
proposals with respect to EPA's proposed Subpart W rule. If you have any questions or would
like clarification or further information, please call me at (405) 935-7543.
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